Mechanisms of irreversible thermal inactivation of Bacillus alpha-amylases.
Molecular mechanisms of irreversible thermal inactivation of two bacterial alpha-amylases, from the mesophile Bacillus amyloliquefaciens and from the thermophile Bacillus stearothermophilus, have been elucidated in the pH range of relevance to enzymatic catalysis. At pH 5.0, 6.5, and 8.0, B. amyloliquefaciens alpha-amylase irreversibly inactivates due to a monomolecular conformational process, formation of incorrect (scrambled) structures which subsequently undergo aggregation. At the last pH, this process can be suppressed by the presence of the substrate starch and consequently a covalent process, deamidation of asparagine and/or glutamine residues, becomes the cause of loss of enzymatic activity at 90 degrees C. Monomolecular conformational scrambling is the predominant cause of irreversible inactivation of B. stearothermophilus alpha-amylase at 90 degrees C at pH 5.0, 6.5, and 8.0. At pH 6.5 another contributing inactivation mechanism is the deamidation of amide residues, and at pH 8.0, O2 oxidation of the enzyme's cysteine residue.